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Conclusion:Multiple source of infection is possible. Finding the
source of infection is necessary to remove the root cause and pre-
vent the future outbreak through strengthening the surveillance
system. Immediate outbreak response and action is necessary to
contain the disease transmission and death. Though controversial,
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Background: Hepatitis C virus infection represents a signiﬁcant
global public health problem. The disease has been listed as one of
the secondary notiﬁable diseases in China. Early prediction of Hep-
atitis C is of great importance for heath planning and management.
Time series analysis is an effective way to understand the behavior
of the epidemic infection.
Methods & Materials: In this paper, we collected time series
data of Hepatitis C in mainland China from 2005 to 2014. Sea-
sonality and long-term trend were explored using decomposition
methods. Hepatitis C incidence seasonality are expressed by calcu-
lating the seasonal indices. To calculate seasonal indices, the entire
incidences are averaged ﬁrst, and then the averaged incidence is
divided by the mean incidence for each month. A linear regression
model is ﬁtted to present the long-term trend of the incidence.
Besides Decomposition methods, autoregressive integrated mov-
ing average (ARIMA) was used to ﬁt a univariate time series model
of Hepatitis C incidence. The incidence from 2005-2013 was used
as the training set and the incidence in 2014was used as the testing
part.
Figure 1. Seasonal indices of each type of syphilis.
Figure 2. Hepatitis C incidence ﬁtting and testing performance by ARIMA (U95 and
L95 refers to the upper and lower 95% conﬁdential intervals respectively.).
Results: The seasonal indices are shown in Figure 1. The Hep-
atitis C incidence series peaks in March and reached a lowest
level in Febrary. The linear regression model of deseasonalized
series against time t is formulated as: Deseasonalized incidence as
t=0.303+0.011t. ARIMA (1,0,1)× (1,1,1) was selected as the best
ﬁtted model for modelling and forecasting. The ﬁtting and testing,
incidence of the ARIMA model for 10 years are graphed in Figure 2.
Conclusion: Time series models developed in the current study
indicate that disease surveillancedata canbeutilized tounderstand
the behavior of Hepatitis C over time. The Hepatitis C time series
showed strong seasonality and increasing long-term trend. ARIMA
model ﬁtted and tested Hepatitis C incidence well. Supported by
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Background: Urgent health-policy decision is usually required
in the surveillance of infectious diseases. Traditional time series
analysismodels, such as autoregressive integratedmoving average
(ARIMA)model and its variants, rely on a large amount of historical
data and certain model assumptions so that they may not be ade-
quate for such situation, let alone to dealwith the perception-based
data usually represented by linguistic values orwords. Therefore, it
is quite important andnecessary tobuildmodels that could account
for such problems.
Methods & Materials: The fuzzy time series (FTS) method has
made a wide success in ﬁnance, management, education, etc. This
workdescribed thebasic idea andprocedureof FTSmethod inaway
closely relating to the epidemiological background. The incidence
data of typhoid and paratyphoid fever in China from 2004 to 2014
was used as an example. Two simulation studies were also carried
out to test if the FTS method could still work when the historical
data were inaccurate and insufﬁcient.
Results: The root mean square error (RMSE) was utilized as a
measure of performance. The real example showed that though the
ﬁtting performance of FTS method and ARIMA model were almost
the same (RMSE=0.0307 for FTS and 0.0319 for ARIMA), the FTS
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method outperformed the ARIMA model in forecasting with lower
RMSE(RMSE=0.0243 forFTSand0.0293 forARIMA).Moreover, Sim-
ulation 1 displayed that even when 15% of the historical data were
not accurate, the RMSEs of FTSwere still lower than those of ARIMA
model (ﬁtting: 0.0314 for FTS and 0.0345 for ARIMA; forecasting:
0.0316 for FTS and 0.0347 for ARIMA). Finally, Simulation 2 showed
that the ratios of insufﬁcient-data RMSE to that of the sufﬁcient-
data were 1.44 in ﬁtting, and 1.77 in forecasting, which suggested
the robustness of FTS method.
Conclusion: FTS method could incorporate human perception
into model-building. It is plausible to believe such incorporation
could improve the accuracy of time seriesmodel. Therefore, it could
be concluded that the FTS method may serve as a good alternative
to traditional time series models under certain circumstances in
disease surveillance.
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Background: Scarlet fever is an infectious disease caused by
group A Streptococcus, which is currently ranked as a second-class
notiﬁable disease in China. The increasing of Scarlet fever incidence
represents a growing concern to medical providers, policy makers
and community populations. Strengthening infection surveillance
and study of incidence behavior of Scarlet fever is of great impor-
tance to help devise health plans to decrease the occurrence and
associated patient burden.
Methods & Materials: In this study, we collected Scarlet fever
surveillance data in Sichuan province, China. Sichuan province
locates in the central-western China, which covers an area of
485,000 square kilometers, and a population of 81.07 million. The
average temperature of Sichuan province is 15.3•, and the aver-
age annual rainfall is 992.1mm. It is dry and cold in winter, and
hot and rainy in summer. Descriptive epidemiological analysis is
conducted on the scarlet fever cases collected from the infectious
disease surveillence system.
Results: Theannual incidenceandcasesof Scarlet fever is shown
in Figure 1. 1453 cases of scarlet fever were reported in Sichuan
province in 2014. The ratio between male cases and female cases
was 1.4:1. The seasonal distribution of Scarlet Fever from 2012 to
2014 is shown in Figure 2. Scarlet incidencepeaks fromApril to July.
94.63% of the scarlet fever cases were under 10 years old. The geo-
graphic distribution of Scarlet Fever Incidence in Sichuan province
is shown in Figure 3. The incidence of Scarlet fever in the capital
Figure 1. Annual Incidence and Cases of Scarlet Fever (2004-2014).
Figure 2. Seasonal Distribution of Scarlet Fever, Sichuan province (2012-2014).
Figure3. TheGeographicDistributionof Scarlet Fever Incidenceof Sichuanprovince
in 2014.
Chengdu was 5.14/100,000, which had the highest incidence of the
province.
Conclusion: The incidence of scarlet fever had obvious season-
ality in Sichuan province. Children are the main victims of scarlet
fever. Effective preventive measures should be carried out in the
kindergartens and primary schools. The study is complete and is of
especial interest to epidemiologists.
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Background: The spectrum of mycotic disease continues to
expand well beyond the familiar entities of candidiasis and
aspergillosis. Major advances in anticancer treatment have con-
